Abstract Sexual dysfunction after anterior lumbar fusion has mainly been focused on male biological function (retrograde ejaculation). The aim of the present study is to assess the effect of fusion surgery for chronic low back pain on the sexrelated quality of life. Apart from routine prospective questionnaires, additional gender-specific mailed questionnaires produced retrospective data on sexual enjoyment and function after 2 years of follow-up. Patients randomised to non-surgical treatment and anterior or posterior fusion were compared. We found that surgically treated patients had a significantly better sex life than those non-surgically treated. The improved sex life was significantly associated with the reduced back pain. The improvement after anterior fusion, however, was counteracted by a trend towards disturbed orgasm and genital sensation in women, and a significant disturbance of ejaculation and genital sensation in men. In view of the increased frequency of anterior lumbar surgery with the strong promotion of disc replacement, the findings in the present small retrospective pilot study should be tested in larger prospective trials. sion (PLF, n=68), instrumented PLF (n=62), instrumented PLF+anterior interbody fusion (ALIF, n=53) and instrumented PLF+posterior interbody fusion (PLIF, n=18). Patients operated with PLF, PLF-I and PLIF were allocated to the ''Posterior Fusion'' (PF) group (n=148) and those treated with ALIF to the ''Anterior Fusion'' (AF) group (n=53).
All patients (n=264)
Back pain was estimated prospectively with the visual analogue scale (VAS; with data available for 62 nonsurgical and 192 surgical patients).
Prospective data were also available from the Oswestry Disability Index (ODI; 57 non-surgical, 180 surgical patients) and the Zung Depression Scale (ZDS; 57 non-surgical, 188 surgical patients). In both scales, improvement (''Better'') and deterioration (''Worse'') were defined as at least a one step difference in positive/negative direction.
Surgical patients (n=169)
All surgically treated patients received postal questionnaires immediately after the two years of follow-up, consisting of gender-specific questions related to details of sexual dysfunction (see Appendix). The questionnaires were completed and returnedby 169 patients (84%): 58 women and 67 men in the PF group and 27 women and 17 men in the AF group. The AF was performed with retroperitoneal dissection in 39 cases and by the transperitoneal approach in 5 cases. The questions in the questionnaire were by definition retrospective.
Statistical methods
In the statistical analysis, categorical data were tested with Fisher's exact test or the v 2 -test and continuous data with the Mann-Whitney U-test. We also performed multivariate logistic regression analyses separately for men and women who were surgically treated.
Results

All patients
Overall sexual function (item 8, ODI)
Patients treated surgically had a significantly better (P=0.004) sex life than those randomised to non-surgical treatment (Fig. 1) . Women reported improved sexual function more frequently than men, 62 versus 44% (P=0.04). There was no significant difference in the frequency of improved sex life between anterior and posterior fusion.
Improved sex life was significantly associated with decreased back pain. The decrease was 30 (SD 27) VAS 
Sexual enjoyment (item 6, ZDS)
There was a non-significant trend (P=0.065) towards improved sexual enjoyment when comparing surgically with non-surgically treated patients (Fig. 2 ). There were however, no significant differences between genders or between anterior and posterior fusion. Improved sexual enjoyment was significantly associated with decreased back pain: 27 (SD 25) VAS units among those reporting improved sexual enjoyment compared with 11 (SD 24) units among those with unchanged/worse sexual enjoyment (P<0.0001).
Surgical patients
Specific sexual dysfunction
As illustrated in Fig. 3 , women reported a disturbed orgasm and sensory change after both anterior and posterior fusion without significant differences.
The men (Fig. 4) reported a significantly more disturbed ejaculation (7/17=41% vs 7/66=11%, P=0.003) and sensory change (8/17=47% vs 8/66= 12%, P=0.001) after anterior than after posterior fusion. Retrograde ejaculation was reported after both posterior (3/66=5%) and anterior (2/16=13%) fusion.
Multivariate analysis of sexual function
In gender separate logistic regression models, we tested the independent effect of the univariately analysed variables on the overall sexual function, as measured with the ODI-item ''Sex life'' as the dependent variable. Thus, all gender-specific questions, surgical approach and change of back pain were included in the regression model.
For both men and women, we found that the only variable remaining as significantly associated with the improved sex life was the decreased back pain. The OR for women was 1.05 (CI 95%=1.024-1.080) and for men it was 1.05 (CI 95%=1.018-1.074), for each unit of change of back pain (VAS). The men showed a nonsignificant trend for the negative effect of AF on sex life (P=0.08), but it was not included in the final step of the regression model.
Discussion
The results of the present study indicate that sexual function improved in a majority of patients being surgically treated for CLBP. The improvement, which seems to be greater after surgical than after non-surgical treatment, appears to be independent of the surgical approach-the same effect was achieved whether anterior or posterior fusion was performed.
Assessed either as the overall sexual function (''My sex life'') or as sexual enjoyment (''I still enjoy sex''), improvement is strongly associated with the decreased back pain.
However, the beneficial effect of the surgically induced pain reduction may be counteracted by detrimental effects of the same treatment by neurological disturbance. It was somewhat unexpected that several of the gender-specific sexual dysfunctions were reported after both anterior and posterior fusion surgery. The retrospective nature of the questions makes data somewhat uncertain, but one cannot neglect the finding that approximately 20% of the women reported disturbed orgasm and genital sensation. There were no significant differences between anterior and posterior surgery in female sexual dysfunction. However, the sample size is small, so statistical power is limited.
In the male sample, we found a significantly increased incidence of disturbed genital sensation and ejaculation in the anterior fusion group. Somewhat surprising, as in the female sample, disturbances were reported also in the posterior fusion group. It is impossible to tell from the present study if this represents a true disturbance or the uncertainty of retrospective analysis. However, we suspect that the presented differences between anterior and posterior fusion do represent the real differences. Interestingly, retrograde ejaculation was reported after both the surgical approaches. Also, it appears that retrograde ejaculation is a less frequent complication than more pleasure-related disturbances such as decreased orgasm and genital sensation.
In the present pilot study, one should not only look for strict statistical significances, but also appreciate the disclosed tendencies as potential yellow flags. From this point of view, when contemplating both female and male data, there is a trend towards more sexual disturbance in the anterior fusion group. Furthermore, data suggest that reduced sexual pleasure may be more frequent than impaired reproductive capacity.
Also, the fact that no specific type of fusion technique has been demonstrated to be superior to others [6] , should make us very cautious in promoting anterior lumbar surgery. This appears particularly important now because anterior lumbar disc replacement is heavily promoted by the manufacturers of disc prostheses, without any indications as yet that it is better than a simple un-instrumented PLF.
The limitation of the present study is the retrospective nature of the gender-specific questions. As the first pilot study, we hope it will promote prospective studies of sex- related quality of life, in which also the presently employed questionnaires need to be validated.
Conclusion
It appears that the surgically induced pain reduction related improvement in overall sexual function may be counteracted by the surgically induced neurological disturbance, when performing lumbar fusion for CLBP.
The anterior approach appears to be associated with an increased risk of sexual dysfunction in men.
